Eight patients with histological intra-alveolar organization, but no evidence of an infective or other aetiologlcal agent, are reported. They characteristically presented with a short history of severe dyspnoea, cough, malaise, weight loss, bilateral radiographic shadowing and a raised ESR. There was a dramatic response clinically and radiologlcaOy to prednisolone but relapse occurred quickly as the dote was reduced. Control was re-established with an Increased dose of prednisolone. In order to avoid confusion with post-Infective organizing pneumonia the term cryptogenic organizing pneumonitis Is suggested.
INTRODUCTION
In the course of investigating a series of patients with widespread radiographic shadows without evidence of bacterial or viral infections we have found eight patients in whom lung biopsy revealed intra-alveolar organization. Sections showed small buds of fibrous tissue in the lumen of alveoli, alveolar ducts and sometimes respiratory bronchioles, similar in appearance to those of organizing pneumonia described in the pre-antibiotic era following failure of resolution of lobar pneumonia (1, 2) . The patients characteristically presented with severe dyspnoea, cough, malaise and weight loss. No aetiological factor could be found. There was a marked response to prednisolone but relapse occurred if the dosage was reduced.
We have suggested the term 'cryptogenic organizing pneumonitis' for this combination of clinical and pathological findings (3) . The relationship between it and other causes of widespread pulmonary shadowing are discussed.
METHODS

Criteria for inclusion
All patients had radiographic shadowing, intraalveolar organization histologically and a favourable response to steroids. None had a history of purulent sputum. Sputum cultures for bacteria including mycobacterium tuberculosis were sterile. Blood cultures were also sterile. No rise in paired' complement fixation titres for Coxiella burnetii, Chlamydia psittaci, Mycoplasma pneumoniae and common respiratory viruses (Influenza A, B, C, Adenovirus, Respiratory Syncytial), nor rise in legionella fluorescent antibody titres were detected. No patients with congestive cardiac failure, renal failure, asthma, previous chest illness, an eosinophilia, positive precipitins to avian, Micropolyspora faeni, Thermoactinomyces vulgaris, or Aspergillus fumigatus extracts or with granulomas histologically were included in this series. 
Bronchoalveolar lavage
The technique of bronchoalveolar lavage and of total and differential counting of nucleated cells in the bronchoalveolar lavage fluid aspirates were undertaken as described previously (3) .
RESULTS
Clinical
The clinical features are summarized in Table 1 . Symptoms had been present for between one and nine months before referral to hospital, but for two months or less in six of the eight patients. Shortness of breath was graded from 1 (nil) to 4 (severe) (5), and was grade 4 in six patients. Cough, malaise and weight loss were prominent symptoms. On auscultation crackles were present in seven patients but were a marked feature in only one. Two patients, one with digital vasculitis and another with scleroderma, had clinical manifestations of connective tissue disorders. The latter patient has been reported in detail elsewhere (6) . Laboratory investigations are shown in Table 2 . Of particular note is the raised ESR. A prominent leucocytosis was not a feature.
CASE REPORT
A 59-year-old Caucasian secretary (Case 6) was admitted to hospital with a six-week history of fever, night sweats, dry cough, weight loss and increasing shortness of breath, so that on presentation she was dyspnoeic after only five stairs. Symptoms had persisted after a 10-day course of erythromycin. She had a pyrexia of 38-5 °C but there were no other abnormalities on examination. Chest radiography showed bilateral areas of patchy homogeneous shadowing, with poorly defined margins (Fig. 1 ). There was a little pleural thickening in the left oblique fissure. Lung biopsy, obtained by a true cut needle is shown in Fig. 5c . Prednisolone (40 mg/day) was started and erythromycin was re-introduced. Symptoms of pyrexia settled within 24 hours. After one week there was considerable resolution of radiological shadowing (Fig. 2) , and after four weeks the radiological shadowing had almost cleared. The erythromycin was stopped after two weeks and the prednisolone after six.
Five days later her symptoms returned. On examination she was apyrexial but there were bilateral crepitations in the chest. The chest radiograph showed fresh bilateral shadowing (Fig. 3) . The ESR was 74 mm/hour. Slight gastro-oesophageal reflux was seen on barium meal examination. Reintroduction of prednisolone and erythromycin led to the rapid resolution of the symptoms and radiological shadowing.
The prednisolone and erythromycin were stopped after two weeks. Two weeks later she again developed symptoms and fresh radiological shadowing which resolved with prenisolone alone on this occasion. Two further relapses occurred when the prednisolone was reduced (Fig. 4) . A bronchoalveolar lavage was performed after the last relapse (Table 4) . She has remained well, with a normal chest radiograph, for over a year while taking 5 mg of prednisolone on alternate days.
Chest radiology and lung function tests
There was bilateral shadowing on the chest radiographs at presentation in all cases, which was widespread and blotchy in four, segmental in two and central in two. An air bronchogram was present in five and subsequently developed in another two. Where serial films were available, before the introduction of steroids, shadowing had progressed in four, in another two some shadows were clearing while others showed progression. Pleural shadowing developed in five. The predominant ventilatory defect was restrictive (Table 3 ), but two patients had a mixed obstructive and restrictive pattern.
Response to prednisolone
The symptoms of all patients improved rapidly on prednisolone, 30-60 mg/day, and subsequently the radiological abnormalities cleared, usually within three months, but in three patients progress was slower (Table 4) . Thereafter there was residual shadowing in most patients but in the sixth case the chest radiograph returned to normal. Changes in lung function paralleled the radiological improvement, and after treatment the FCV rose to over 80 per cent of predicted values in all patients except the first where it rose to 67 per cent. ESR returned to normal in all instances.
Relapses
The dose of prednisolone was reduced gradually in all patients and control maintained with a dose between 5 mg/day and 5 mg on alternate days. In five patients when the dose of prednisolone was reduced below these levels, the shadowing on the chest radiographs increased often in previously unaffected areas and relapse in four patients was accompanied by symptoms. Control was quickly re-established with radiological improvement when the dose of prednisolone was increased, though because one patient was reluctant to take prednisolone in a high dose, cyclophosphamide was introduced.
Pathology
The distinguishing histological feature of organizing pneumonia is the presence of small buds of connective tissue ('bourgeons conjunctifs') in air spaces (Figs. 5a, b, c) , and indicates organization of a persistent exudate by fibroblasts and capillaries from the alveolar walls. The histological features have been graded (Table 5) . In some cases, fibrin was observed in or near the buds suggesting that the process was still active. The buds contained loosely-woven fibres of collagen and reticulin, which could be demonstrated by van Gieson's and Glees' methods. Cells present in the buds included fibroblasts, lymphocytes and plasma cells and a few neutrophils and eosinophils. The inflammatory cells tended to cluster at the centres of the buds. Buds of connective tissue were also found in alveolar ducts, and occasionally in respiratory bronchioles. Chronic inflammation of the alveolar walls, with infiltration by lymphocytes and plasma cells as well as a few neutrophils and eosinophils, was also seen. The thickening of the walls was associated with a variable amount of interstitial fibrosis. The lining epithelium of air spaces sometimes showed squamous metaplasia.
T A B L E 5. Grading of histological features
Bronchoalveolar lavage
Bronchoalveolar lavage was performed on five occasions in four patients. In the four bronchoalveolar lavages performed on relapses the percentage of neutrophils was raised in three and lymphocytes raised in two.
DISCUSSION
The patients typically presented with a short history of insidious onset, and few signs in the chest despite the widespread radiographic shadowing, a high ESR, and histological evidence of intra-alveolar organization. Although many of these features are seen separately in other conditions their combination, and the rapid response to steroids seem to represent a separate entity.
Laennec, in the early nineteenth century, was probably the first to recognize an organizing pneumonia (7). For over a century the condition was almost entirely a post-mortem diagnosis and there was considerable controversy about whether it followed an acute pneumonia or arose as a chronic condition. When Milne (1911) (1) and Floyd (1922) (2) reviewed the problem and discussed the clinical features of another 19 cases they found an insidious onset, in nine cases. Similar findings were reported by Fawcett (8) and Kidd (9) . In most of these cases the organizing pneumonia was confined to one lobe but in some cases the lung was more diffusely involved. Our patients had no clinical, bacteriological or virological evidence of infection, and it is difficult to explain the relapses on the same basis. Prednisolone obviously changed the natural history in our cases, and it is possible that without treatment they may have followed a similar course to the earlier described chronic pneumonias (10) .
Other well defined conditions have been recognized to produce an intra-alveolar exudate followed by organization. These include rheumatic lung (11) , renal failure (12), congestive cardiac failure (13) , hexamethonium lung (14) , busulphan lung (15) , and paraquat poisoning (16) . Dental sepsis may be associated with recurrent pneumonia but oral hygiene in all our patients was good.
Acute pneumonitis may occur in systemic lupus erythematosus, and may be recurrent and respond to corticosteroids (17) , but our patients do not fulfil the ARA criteria for SLE (18) , and antibodies to double-stranded DNA were not significantly raised (19) . Our patients had a variety of occupations. One patient {Case 1) had worked with wood but she relapsed seven months after removal from exposure. The characteristic histological abnormalities which have been described in wood-workers (20) , consisting of foreign body giant cells and a histiocytic reaction around intra-alveolar basophilic particles, were not present.
Aspiration of gastric acid or gastric contents had been considered in the differential diagnosis. None of our patients had a history of vomiting or predisposing factors for gastric aspiration, such as alcoholism, anaesthesia, drug overdose or head injury (21) . The histological features of aspiration are the presence of foreign material, foreign body multinucleate giant cells and extrinsic lipids (22) , but these were not found in our cases. Hiatal hernia and gastro-oesophageal reflux may be associated with pulmonary shadowing (23, 24) but assessment of the role of such abnormalities is made difficult because hiatal hernia associated with gastro-oesophageal reflux is so common. One patient had symptoms of reflux at presentation and gastro-oesophageal reflux was demonstrated radiologically. In another (Case 3) radiological examination of the oesophagus was normal at presentation but two years later he complained of acid regurgitation and barium swallow showed changes of scleroderma.
There are many clinical differences between cryptogenic organizing pneumonitis and cryptogenic fibrosing alveolitis. The duration of symptoms before presentation was shorter in our patients with cryptogenic organizing pneumonitis (average five weeks) than in cryptogenic fibrosing alveolitis where in our reported patients the average was two years (5). Though dyspnoea is common on presentation in both diseases, it is characteristically more severe in cryptogenic organizing pneumonitis. Six of the eight patients had Grade 4 dyspnoea compared to 7-5 per cent of the patients reported previously by us with cryptogenic fibrosing alveolitis (5) . Weight loss and malaise are more common in cryptogenic organising pneumonitis than cryptogenic fibrosing alveolitis (25) . Clubbing was present in two thirds of our patients with cryptogenic fibrosing alveolitis reported previously (5), but in only one patient with cryptogenic organizing pneumonitis. The ESR was greater than 80 in half the patients with cryptogenic organizing pneumonitis but in only 7 per cent with cryptogenic fibrosing alveolitis (5) . The radiological features of cryptogenic organizing pneumonitis with patchy confluent shadowing and evidence of pleural shadowing is not typical of cryptogenic fibrosing alveolitis. The more rapid resolution of the shadows following prednisolone treatment contrasts with cryptogenic fibrosing alveolitis where the rate of clearing is much slower. There was also a quicker improvement in FVC-an increase of 20 per cent after eight weeks of corticosteroids is extremely unusual in cryptogenic fibrosing alveolitis (26) .
Organizing pneumonia and fibrosing alveolitis have certain histological features in common such as intra-alveolar histiocytes and interstitial fibrosis with lymphocytes and plasma cells, but the presence of distinct buds of fibrous tissue within the alveolar spaces was seen more in cryptogenic organizing pneumonitis. Intra-alveolar fibrosis is minimal in fibrosing alveolitis though small solitary fibrous lesions sometimes occur, usually lying flat against the alveolar wall. In our cases we were able to identify the buds of intra-alveolar connective tissue on lung material obtained by open biopsy as well as smaller samples obtained by true cut, drill and transbronchial biopsy.
It is possible that similar cases to ours have been described before but approached in a different manner. For example, Otto and Mieth (27) recognized a similar histological picture in some of these cases of interstitial lung disease, but did not define any characteristic clinical features associated with it. Grinblat et al. (28) described two cases of 'organizing pneumonia-like process' which were steroid responsive but, unlike our cases, both had a history of recurrent pneumonia, and one also had asthma, cardiac failure, renal failure and IgA deficiency.
Many of these patients received antibiotics before presentation to hospital, although a history of an infective episode was lacking. Whatever the influence of such treatment they became progressively more short of breath until treated with prednisolone.
